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[ Abstract | Background and purpose: Rectal cancer is one of the malignant tumors that seriously harm human health in the world,
ranking third in incidence and second in mortality. With the development of social and economic level, the incidence and mortality
of colorectal cancer in China are increasing, and China becomes one of the countries with high incidence of colorectal cancer
disease in the world. The recommended treatment for locally advanced rectal cancer is neoadjuvant chemoradiotherapy combined
with surgery, which greatly improves the prognosis of patients. However, intestinal adverse reactions such as diarrhea caused by
neoadjuvant chemoradiotherapy are increased, and some patients are forced to delay or interrupt treatment due to serious side effects.
Amifostine is a broad-spectrum normal cell protective agent, which has good protective effect against various radiochemotherapy
toxicity. We conducted a retrospective analysis of patients with locally advanced rectal cancer who received neoadjuvant radiotherapy
combined with irinotecan concurrent chemotherapy to investigate whether concurrent use of amifostine alleviated gastrointestinal
and hematological toxicities. Methods: A retrospective cohort analysis was used in this study. Clinical data of patients with locally
advanced rectal cancer who received neoadjuvant chemoradiotherapy at the Affiliated Cancer Hospital of Fudan University during
the period of discharge from January 1, 2018 to December 31, 2019 were retrospectively collected. The patients were divided into
2 groups by whether amifostine was used during the same period. The main purpose of the study was to analyze whether amifostine
can reduce gastrointestinal and hematological toxicities, and secondary objectives included whether amifostine could alter tumor
marker levels, mesorectal fascia invasion (MRF) positive rate, extramural vascular invasion, positive rate of EMVI and pathological
complete response (pCR). Using SAS9.4 statistical software, the normality test was carried out for continuous variables. The rank
sum test of Wilcoxon was performed when the diarrhea grade did not conform to normal distribution. Analysis of variance was
performed for intra-group comparison, and Wilcoxon rank sum test was performed for inter-group comparison. Because of the
imbalance between groups, the difference between the two groups was compared using a generalized linear model. This study
strictly followed the STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) guidelines to ensure the
transparency of the research methodology and the reliability of the results. Results: Finally, 154 eligible patients were included,
of whom 78 were in the amifostine group and 76 were in the control group. The highest grade of diarrhea in amifostine group was
1.00(1.00, 1.00), lower than that in control group (2.00, 3.00), and the difference between groups was statistically significant (P<0.01).
After radiotherapy, white blood cell count (WBC), hemoglobin (HB) and absolute neutrophil count (ANC) from the two groups were
obtained. ANC and platelet count (PLT) showed no statistically significant difference (P>0.05), and the lowest values of WBC, RBC
and PLT did not have statistically significant difference between the two groups during neoadjuvant period (P>0.05). Amifostine may
not alleviate hematological toxicity. Carbohydrate antigen 72-4 (CA72-4) (Z=2.22, P=0.03), carbohydrate antigen 50 (CA50) (Z=-2.49,
P=0.01) and carbohydrate antigen 24-2 (CA24-2) had statistically significant difference (Z=-2.29, P=0.02). There were no significant
differences in MRF positive rate (P=0.11), EMVI positive rate (P=0.61) and pCR rate (P=0.94) between the two groups. Conclusion:
Concurrent administration of amifostine in patients with locally advanced rectal cancer receiving neoadjuvant chemoradiotherapy
can reduce gastrointestinal toxicity and reduce the levels of tumor markers CA72-4, CA50 and CA24-2. However, it may have no
significant effect on improving hematological toxicity, MRF and EMVI positive rate and pCR rate.

[ Keywords | Amifostine; Irinotecan; Rectal cancer; Neoadjuvant radiochemotherapy
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Shanghai Cancer Center from 2018 to 2019 (n=292)

Colorectal locally advanced rectal cancer patients who underwent neoadjuvant chemoradiotherapy at Fudan University

Exclusion (n=138)

Baseline blood routine and biochemical parameters were abnomal (n=82)
Pregnant or nursing women (n=9)

Patients with a history of mental disorders (n=>5)

Serious heart disease (7=16)

Organ transplants require immunosuppressive therapy (n=3)

Severe uncontrolled infection (n=23)

A4

There were 154 cases included in the retrospective study

'

Neoadjuvant chemoradiotherapy with amifostine (n=78) | | Neoadjuvant chemoradiotherapy alone (n=76)

Bl HRMFRMANTREE

Fig.1 Flow chart showing patients enrollment

RT 50 Gy
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Fig. 2 Research program flow chart

®1 HEECTCAES &Rk
Tab.1 CTCAE grading standards for diarrhea

Grade symptom
(fractionation) yp

Grade 1 Compared with baseline, the frequency of stool
increased by <4 times/day, and the discharge from
the stomatostomy increased slightly

Grade 2 Compared with baseline, the frequency of stool
increased by 4-6 times/day, and the discharge from
the stomatostomy increased moderately; Limited
activities of daily living with tools

Grade 3 Compared with baseline, the frequency of stool
increased by =7 times/day, and fecal incontinence;
requires hospitalization; compared with baseline,
the discharge from the stomatostomy increased in
severity. Limitations in self-rational activities of
daily living

Grade 4 Life-threatening; Need urgent medical attention

Grade 5 Death

@ HIn R BEAERIC ( mesorectal fascia,
MRF ) FIEESM A RIE (extramural vascular
invasion, EMVI) : il & #f 4R 40k MRF
MEMVIRARAL, LT 670 e Jey i 4 i 1)

B
w nrﬁ‘l o

© = E 2 #% ( pathological complete
response, pCR) : it FARYIERFRAS A S5 5 HE
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N, BEN—BR WA Z R G228 XL
(P>0.05, £3) .
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Tab.2 NRS-2002 Assessment Form for nutritional risk screening

PF431.00 (1.00, 2.00) , B#5168.00 ( 162.00, Nutritional status index Mark
172.00) cm, #&H66.25 (57.50, 73.00) kg; Eutrophic state 0
STHaeA v B a8, 284, 4F#458.00 (48.00, Weight loss >5% within three months, or Light 1
1/4-1/2 reduction in food intake within
64.00) %, EFRIF4r1.00 (1.00, 2.00) , & nearly a week
E165.00 (160.00, 170.00) cm, {A£E61.00 Weight loss >5% within two months, or 1/2- Moderate 2
( 57.00. 68.00 ) kgo /E;EP ’ %%iﬂ?éﬁ%ﬁ%% z/:lvéziuction in food intake within nearly
JXLFﬁﬁNRSQOOZiWE%iEﬁ ( %%2 ) o L‘J\L#ﬁlﬁ Weight loss >5% within one month, or more ~ Severe 3
VORI, R EB AR T REL s ek o v o155 v pour.
%éﬁ? , éﬂ I‘ET] ttﬁ{i}fﬁ Wilcoxonﬁiﬁ] *ﬁg/ﬁ R éﬁ%ﬁ general condition (bed time >50%).
R3 BEWESHIE
Tab.3 Basic characteristics of the patient
Amifostine group (n=78) Control group (n=76) P value’
Gender 0.25
Male 56 (71.79%) 48 (63.16%)
Female 22 (28.21%) 28 (36.84%)
Agelyear 54.00 (48.00, 60.00) 58.00 (48.00, 64.00) 0.10
Nutritional-score 1.00 (1.00, 2.00) 1.00 (1.00, 2.00) 0.18
Height/cm 168.00 (162.00, 172.00) 165.00 (160.00, 170.00) 0.24
Weight/kg 66.25 (57.50, 73.00) 61.00 (57.00, 68.00) 0.06

*. P value of Wilcoxon rank sum test.
22 BEERLNLEE

BT P A IS 43 5T E (IS ™ ERE R
WIER 1P ETECTCAE S bnifE ) , HTIES
PERGSS , AFFEIESSM, S ANETE 59 LA
PiBER N, AR LA T Wilcoxon Bk FIKG B, 25 5%
R, ARETTAHETS fes439%1.00 (1.00, 1.00)
INTREEZH2.00 (2.00, 3.00) , WL E] B2
22 A SR X (P<0.01, #4) . fknl
W, BT LA B i
2.3 IMZBREIEFREH AL

b X 0l VR RE R Y LL RS, BT R P4 N
WBC. HB. NCHIPLTX L34 (&% W4
HNWBC ., HBfF G IEAS A, fHH 22504
(WBC: XJHRZHF=95.69, &MiT4HF=106.33,
WP <0.01; HB: XJHE4IF=62.19, Wk

THF=77.9, W4P<0.01) ; BWLZNC, PLT
AFFEIES G, MHBARLE (NC: XTI
7Z=-6.06, @WTHZ=-6.45, PIZHPJ<0.01;
PLT: XHE4HZ=-2.59, P=0.01; &WiT4H
Z=-2.51, P=0.01) .

P24 20N AR AR (R N BOIT R -
¢k ) Xftb: WBC. NCHjJA LRSS ES
A, 20, WA ES Lg% E X
(F=0.42, P=0.52; F=0.05, P=0.82) ; XM
HMAWTHWHB ., PLTHIG BB AR S
BRI, B, 25T E X
(Z=0.02, P=0.98; Z=-0.75, P=045) .

GRBIR, MITEWAHLHANWBC,
HB. NCHIPLTZfHZ R AR E X
(P<0.01) , LA NIRITIEIINT Mk FH
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Tab.4 Description of the grade of diarrhea and statistical value

Grade
Group Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Total
Control group 7 48 17 4 0 76
Amifostine group 63 13 2 0 0 78
Group Median (Q1, Q3) Min Max Z statistic P value”
Control group 2.00 (2.00, 3.00) 1.00 4.00 -8.89 <<0.01
Amifostine group 1.00 (1.00, 1.00) 1.00 2.00

" P value of Wilcoxon rank sum test.

GiitE . PI4LRIWBC . HB. NCHIPLTASUAG L% PEAFFE LA, HBRAKGE ., 4558 58N,
LRSI 2EE X (P>0.05, #£5) . FEng A ZH 5 Sl BIG 7 W 8] i (IR 1L FEWBC . RBC
ST ) SIS LA FIWBC . RBC . PLTHiZH 4 [a) %k PLT{HZE S G2 (P>0.05, %£6) .

®5 MAMMBEBRENLENERL
Tab.5 Changes of blood cell indexes in two groups

Groups Time WBC HB NC PLT
Control group Baseline 7284233 132.47+16.73 430 (3.45,5.75)  255.00 (208.00, 320.50)
Postradiotherapy 6.94+1.98 110.67+17.35 2.60 (1.70,3.72)  224.00 (162.00, 278.00)

P value* <0.01 <0.01 <0.01 0.01

(postra dioﬁl}z‘;}%;_basehne) -3.40+2.97 -21.80+13.85 -1.87+2.65 ~33.00 (~79.00, 8.00 )

Amifostine-group Baseline 3.88+1.94 137.01£14.90 4.10 (3.40,5.40)  234.00 (195.00, 277.00)
Postradiotherapy 3.85+1.76 113.79+17.75 2.60 (1.80,3.50)  211.00 (165.00, 251.00)

P value® <0.01 <0.01 <0.01 0.01
(postra dioﬁﬁ‘;ﬁ;_basehne) 3134208 ~21.00 (-30.00, -15.00) ~1.79+1.84 ~25.00 (~67.00, 16.00)

P value® 0.52 0.98 0.82 0.45

* It was a comparison of baseline and post-radiotherapy blood values within the group. *: It was the amount of blood changes in the amifostine group
(post-radiotherapy-baseline) compared with the control group.

®6 ARG ERRMNENCEENFER

Tab. 6 Minimum blood pattern in two groups during neoadjuvant therapy period

Group Miniml}m blood Yalue during Miniml'xm blood Yalue during Minimqm blood V'alue during
neoadjuvant period (WBC) neoadjuvant period (RBC) neoadjuvant period (PLT)
Control 2.50 (1.90, 3.20) 3.71 (3.24,3.99) 173 (131.00, 231.00)
Amifostine 2.60 (1.90, 3.40) 3.80 (3.46,4.11) 179 (135.00, 222.00)
Z statistic -0.89 -1.17 -0.31
P value' 0.37 0.24 0.76

" P value of Wilcoxon rank sum test.
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P=0.08) ; #iZ&Hi)i24-2 ( carbohydrate antigen
24-2, CA24-2) WART G 55 Z M A8 AL (B
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Tab.7 Changes of tumor markers in two groups

Group Time

CEA

CA19-9

CAT72-4

CA50

CA24-2

Control Baseline

Postradiotherapy

4.72 (2.81,9.82)

2.75(1.63, 5.58)

Postoperation 1.97 (1.33, 3.23)
Amifostine Baseline 4.00 (2.80, 10.64)
Postradiotherapy 3.16 (1.73, 5.20)

Postoperation

1.97 (1.37,2.73)

12.91 (9.14, 22.73)

8.46 (6.68, 13.98)
10.29 (6.84, 14.29)
1735 (9.21, 36.72)
10.78 (7.72, 19.70)

10.20 (7.78, 14.00)

2.67 (1.49, 5.64)
3.03 (1.50, 7.20)
1.97 (1.47,5.08)
3.20(1.48,5.61)
2.52 (1.64, 5.80)

2.12(1.50, 3.56)

453(249,6.12)
3.62(2.32,5.94)
4.98 (2.92, 8.96)
8.46 (3.67, 13.15)
541 (3.15,7.92)

5.29 (3.00, 6.91)

7.61 (4.20, 15.31)
4.22 (3.40, 6.72)
3.96 (2.56, 5.88)
8.72 (4.29, 17.43)
5.91 (3.57,9.65)

5.03 (4.01, 7.43)

2.5 MRF. EMVIFpCRI L%

SRR 7 K 5ok He 3 P A 3R YT R S MRE |
EMVIAY FHYER FMpCREEMFH, 25 ok, X
ZHZH W MRF BH MR 07 5 B AR T34k, 2T
ZH 2 NI S5 MRF BH 1 R (%41 8.46 %, 1= T X
ME215.48%, PIALALH L2 RIS ITFE L
(P=0.11) . PZHEMVIFHM: 00007 o 8 R 2k
A PTREAL, BT 507 JF EMVIFH M 2 AR
10.96%, = FXFIE2H7.35%, M R ER TS
e L (P=0.61) o FATH—PIRRAWT 2
AR TR R RE S R Ey ke, SRR
FKEAGPCR, S5 A, AW T4 pCREM
TARE TR (17.90% vs 18.40% ) , P4t
WERTGI#E X (P=094, K8) .

#*8 WHpCRAYER
Tab.8 pCR in two groups

pCR 1 (%)
Group Ve P value
No Yes
Control 62 (81.60) 14 (18.40) 0.01 0.94"
Amifostine 64 (82.10) 14 (17.90)

" Indicated that by y* test, P>0.05.
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PRI 6 T R AT A S, AT
YE R —F0 38 /N IO B 3 258, Reig B
D AT X 2 R g s CAnE R . BEE .
ZRGEE) WML RN, AR
TR R R R A MLB SRR AL
Y, ASIFROAPPEN, o A RS FEm e i
1% PR A T N S W IR A0 5 A T R R A )
WR-1065, 1EH 44T WR-1065F S & T g
YR, PROXT IEH LU A e B R E ] . 7R
WL B St AR T, ST T AN RE S I Y s
B PA AR ORI A, T AR R G AR
2T I A B BRI AR L A
FH U4 A R N B K P B A B, 2T T e
EC AN DR e B = R A VA 9N S PS E R I VAN
OO B M AT —E e . — T
TG RAIF S 20 e, R T RES B el D 4
2 AT 0 R R R A U S i R
It Bl A RCAEAR , I H 2 AR DA B AT 42
%o RE BT AR5 FER K Im PRAFFE rh Bk 58
BAGPAEEN, (HRHE RS TE Rl
EL i B v R B B AT A AN B S
RIGHE

AT B XT LG43 BT 15415 Jey S 6 30
I ARE T BT T AL IR A R R O o B
TEAE R R 20 T A7 91 IRl A DL 'S I 1A B
N, 7 HE R RE  BOA T L 2 U AR A
iy L AR RI, AT NS 1 L
TR, PR AT REUS A SO s R
TV, X SREEA G a5 R —3k . il
w, TFEHZ N I IR YT 1Y 2 R R
H, BWETH R EIETS KA 5N 56.1%,
BEMTRIEA (72.7%) . EEEZHUTH
I B, mRl =TT (1 000 mg ) HE
AR AR 23R R n kAR, H
Mt — AR T bk L T
FEAETE R4 (reactive oxygen species, ROS) 2k
WA T AL, A S
R R AFFEIEYS . SRS AR . A

WFge T R, AT T LATE AT 4 2 i
Tl A K R FB1IA S ROST A=, [HItL, &
T 0] BEHE I 98 ROS A A il B 14 1 4% 1) e A
&, UG TR T B RS AR

TERE I R G iE M R e, BOT IR 2T
AR HRZIWBC . HB. NCAHIPLTIEA Fris
i, (FJEPHE AT TR AL B E 2k, %
SIS R SOk PR R — 2. iln, fEoR
S, A (ZEHTHEEER) 5
XTHRA (SEAZEERAR ) (/R L A0 A I
R ARG L, FoRART T REXS
BT B ER Y L —Timetad > Hrak ik
W, FEREAZ T 0 Sk R g s o rh 2 T T
T L AN R A3 ~ 49 A /b . B I A o,
N TR Y e SN T OE 3 v i e = O G
AT UL, U T TR S B B A R A
HARIPERIANERE, e Akt —L R
B RN ISR ST A IE .

AT R B BT T B e T 2 b RO T S
JCAT2-4. CAS0FICA24-2197KF, (B I iREE
PIFEIE RSN, Hik—2 e & BIHXMRE |
EMVIFIpCRIG 50 . — RN a2
R, GBI RT 0 R ot AR /N
it it 4 £ S AR A A R TE g A A7 TG S 3
— IR A2 2790 # F meta /T RIAEZE T, &
VT2 0T BT S ) B A AR G
AR TR RN Y Ik, FET AR LS R K
REAESCHR, B8 D & W T T X2 [R) A0 ARy 7 )
E e R UG TG B R

AGAFE W T RBRE: B, A4
R AU RIA R, R sz W A
BT 0 B R R T B SEBR A KA Z
HUG I RIS RUESS s R, AFSE FERAET
AT AHOC E Wi dE v S i st T A
X RCARYT 5 L B B D REAS 2 B 3P4 i AN
 Bdn, ST RENSIE 5 I A ok
& B D RE R W HE S AR AN RSO WA AT T AR
AHOCHH A I

ZE Lk, ARWEIE K RS20 B ALY T )
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